What is claimed is: 



1 . A method of producing an LnCuOX single-crystal thin film, wherein Ln is at least 
one selected from the group consisting of lanthanide elements and yttrium, and X is at least 
one selected from the group consisting of S, Se and Te, said method comprising the steps of: 

growing a base thin film on a single-crystal substrate; 

depositing an amorphous or polycrystalline LnCuOX thin film on said base thin 

film to form a laminated film; 

enclosing said laminated film in a closed vacuum enviroimient, and 

then annealing said laminated film at a high temperature of 500*C or more in said 

vacuum environment. 

2. The method as defined in claim 1, wherein said base thin film is made of either 
one material selected firom flie group consisting of Cu, CU2S, CuS, CU2O, CuO, CuCl, CuCh, 
Cul, Ag, AgiS, Ag20, AgO, AgCl, Agl and Au. 

3. The method as defined in claim 1, wherein said single-ciystal substrate is made of 
either one material selected firom the group consisting of YSZ, Y2O3, STO, AI2O3 and MgO. 

4. The method as defined in claim 1, wherein said base thin film is a Cu thin film, 
and said single-crystal substrate is made of either one material selected firom the group 
consisting of YSZ, Y2O3 and MgO, wherein said Cu thin film is grown on a (100) plane of 
said single-crystal substrate. 

5. The method as defined in claim 1, wherein said annealing step is performed in an 
atmosphere containing LnCuOX vapor. 

6. The method as defined in claim 1 , which includes the step of covering the surface 
of said deposited amorphous or polycrystalline LnCuOX thin film by an YSZ single-crystal 
plate in advance of said enclosing step. 

7. The method as defined in claim 1 , which includes the steps of: 
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preparing an additional laminated film composed of said amorphous or 
polycrystalline LnCuOX thin film, said base thin film and said single-crystal substrate, or 
composed of said amorphous or polycrystalline LnCuOX thin film and said single-crystal 
substrate; and 

attaching the respective surfaces of said additional laminated film and said 
laminated film formed in said depositing step together in advance of said enclosing step. 

8. A single-crystal thin film produced through the method as defined in either one of 
claims 1 to 7, consisting of a composition expressed by LnCuOX, wherein Ln is at least one 
selected fi*om the group consisting of lanthanide elements and yttrium, and X is at least one 
selected firom the group consisting of S, Se and Te. 

9. A single-crystal thin film consisting of a composition expressed by Lni_yMyCuOX 
which is obtained by substituting the Ln site of the composition LnCuOX of the single-crystal 
thin film as defined in claim 8, with a divalent ion of a metal M, wherein 0 < y < 1, and M is 
at least one selected firom the group consisting of Mg, Ca, Sr, Ba and Zn. 

10. A method of producing a single-crystal LnCuOXi_xXx solid-solution thin film, 
wherein Ln is at least one selected firom the group consisting of lanthanide elements and 
yttrium; 0 < x < 1; and each of X and X* is at least one selected firom the group consisting of 
S, Se and Te, wherein X and X* are different elements, said method comprising the steps of: 

preparing a substrate consisting of the LnCuOX single-crystal thin film as defined 
in claim 8 or the Lni_yMyCuOX single-crystal thin film as defined in claim 9; 

depositing an LnCuOX' or Lni.yMyCuOX' thin film on said substrate to form a 
laminated film; 

enclosing said laminated film in a vacuum chamber, and 

then annealing said laminated film at a high temperature of SOO'^C or more in said 
vacuum environment. 

11. A device building black for use in either one selected firom the group consisting of 
a light-emitting diode, a semiconductor laser, a field-effect transistor and a hetero-bipolar 
transistor, said device building black consisting of the LnCuOX single-crystal thin film as 
defined in claim 8 or the Lni-yMyCuOX single-crystal thin film as defined in claim 9. 
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